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NETWORK ROUTER AND METHOD OF 
CONFIGURING ANETWORK ROUTER 

TECHNICAL FIELD 

The present invention relates to a network router and a 
method of configuring network routing information in a net 
work router. 

BACKGROUND 

Existing Internet Protocol (IP) routers operate based on a 
hop-by-hop forwarding principle. The base function of this is 
realised in a table containing destinations or destination pre 
fixes and corresponding next hops, i.e. outgoing interfaces. 
This way, each node receiving a packet data unit (PDU) is 
capable of searching the next-hop to which it should forward 
the packet. In the forwarding engine hardware, this table is 
often referred to as a forwarding table. 
The internet is currently organised in a hierarchical man 

ner, meaning that an intra-domain routing protocol or Interior 
Gateway Protocol (IGP)—typically Open Shortest Path First 
(OSPF), or Intermediate System to Intermediate System IS 
IS-calculates the shortest paths inside a local domain, and a 
separate protocol takes care of inter-domain routing. This 
Exterior Gateway Protocol (EGP) in IP networks is typically 
implemented as Border Gateway Protocol (BGP). In practice, 
BGP identifies and returns the edge-router (i.e. the inter 
domain next-hop) that should be used to reach the destination 
prefix. Subsequently recursive lookup is used in the router in 
order to find the local next-hop (i.e. the outgoing interface) 
leading towards this particular edge router. 

IP router implementations often contain a separate for 
warding table for each incoming interface, although in prac 
tice the tables are often filled with the same values. However, 
Some recent proposals already utilise the possibility that these 
tables may be filled with different values (Zifei Zhong, et al.: 
“Failure Inferencing based Fast Rerouting for Handling Tran 
sient Link and Node Failure'. Infocom 2005.) 

If a link or node goes down in the network, the appropriate 
routing protocols propagate this information and the router 
calculates a new route to the destinations. During this so 
called routing re-convergence, i.e. as long as not all routers 
have installed the new routes (i.e. new next-hops), the net 
work may experience transient routing loops and lost packets. 

Normally, forwarding tables are recalculated in each router 
by a control element (the routing engine). However, in some 
other concepts, like in the distributed router system described 
in “Performance Evaluation of Control Plane Modularization 
and Decentralisation for BGP, Markus Hidell et al., Usenix 
2006, the forwarding tables are calculated on distributed con 
trol elements and are downloaded to the physically separate 
forwarding elements over the regular IP network. 
Some solutions for IP-based fast re-route (IP-FRR) are 

based on putting alternative “virtual IP addresses per node 
(also known as “not-via addresses') into each router's for 
warding table. These virtual addresses are then allocated a 
different next-hop than the normal IP address of the destina 
tion. This way, in case of a failure, a detour path can be used 
leading to the same destination. 

Existing forwarding tables are nowadays very long. It has 
been observed by M. Hidell et al. (supra) that the number of 
entries can be higher than 100,000. Currently the forwarding 
table of a router is set up in Such away that it contains an entry 
for each destination or each destination prefix the router is 
aware of 
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2 
Using not-Via addresses further increases the entries in 

forwarding tables. Aiming at the repair of single node or link 
failures, the increase is a number of additional entries equal to 
the number of links in the network. With double failure pro 
tection the increase is a square function of links. 
The growth of forwarding tables slows down the forward 

ing, because the lookup from a large database takes longer 
than from a small one. 

Calculating the routes for external prefixes takes more time 
than required due to the lookup of irrelevant prefixes in recur 
sive lookup. 
A major part of re-convergence time of link state routing 

protocols is spent with the download of the next-hops into the 
forwarding engines of line cards. 

In the distributed router concept, a high number of desti 
nation prefixes also increases the signalling bandwidth over 
head required to download the forwarding tables to the for 
warding elements. 

SUMMARY 

It is an object of the present invention to obviate at least 
Some of the above disadvantages and provide an improved 
network router and an improved method of configuring a 
network router. 
According to a first aspect of the present invention there is 

provided a method of configuring a network router. The net 
work router comprises a plurality of ingress interfaces, and an 
interface forwarding table assigned to each ingress interface. 
The method comprises the step of determining if the ingress 
interface may be used as part of a route from any source node 
to any destination node in the network. The forwarding table 
entries that are not used are removed from at least one of the 
interface forwarding tables. 

According to a second aspect of the present invention there 
is provided a method of configuring a network router. The 
network router comprises a node forwarding table for the 
node itself. The method comprises the step of determining if 
the node may be used as part of a route from any source node 
to any destination node in the network. The forwarding table 
entries that are not used are removed from the node forward 
ing table. 

In a first configuration of the second aspect the network 
router may further comprise a plurality of ingress interfaces, 
and an interface forwarding table assigned to each ingress 
interface. The method may further comprise removing the 
forwarding table entries that are not used from at least one of 
the interface forwarding tables. 

In a configuration of the first or second aspect, the routing 
tables of all nodes and interfaces in the network may be 
known. The step of removing the forwarding table entries 
which are not used may comprise for all destination entries in 
the forwarding table, checking for all source nodes in the 
network whether the route from the source node to the desti 
nation node comprises a link directed towards the network 
router. The entry for a destination may be removed from the 
forwarding table, if for no source node the route to the desti 
nation node comprises a link directed towards the network 
rOuter. 

In another configuration of the first or second aspect the 
topology of the network and the link weights of the network 
may be known. The step of removing the forwarding table 
entries which are not used may comprise for all destination 
entries in the forwarding table, comparing for all source 
nodes in the network (a) the length of the shortest path from 
a node directly linked to the network router to a destination 
with (b) the sum of the length of the direct link and the length 
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of the shortest path from the network router to the destination. 
The entry for a destination may be removed from the forward 
ing table, if the lengths of the paths are not equal. 

In a further configuration of the first and second aspect at 
least Some of the destinations may be inter-domain addresses. 
The method may further comprise the step of removing the 
inter-domain destinations from the forwarding table, if the 
edge node through which the inter-domain destination is 
reachable has been removed from the forwarding table. 

In yet another configuration of the first and second aspect 
an entry from the node forwarding table is not removed if it is 
part of a static route. 

According to a third aspect of the present invention a net 
work router comprises a plurality of ingress interfaces, and an 
interface forwarding table assigned to each ingress interface. 
At least one of the interface forwarding tables comprises only 
forwarding table entries that are used. 

According to a fourth aspect of the present invention a 
network router comprises a node forwarding table assigned to 
the router itself. The forwarding table comprises only for 
warding table entries that are used. 

According to a first configuration of the fourth aspect, the 
network router may further comprise a plurality of ingress 
interfaces, and an interface forwarding table assigned to each 
ingress interface. At least one of the interface forwarding 
tables is a copy of the reduced node forwarding table. 

According to a configuration of the third or fourth aspect 
the forwarding table of at least one of its interfaces may 
comprise an entry for a destination, if for at least one source 
node the route to the destination node goes through the cor 
responding interface. 

According to another configuration of the third or fourth 
aspect the forwarding table of the node or at least one of its 
interfaces may comprise an entry for a destination, if for at 
least one source node the route to the destination node com 
prises a link directed towards the network router. 

According to a fifth aspect of the present invention a net 
work router comprises a node forwarding table assigned to 
the router itself, a plurality of ingress interfaces, an interface 
forwarding table assigned to each ingress interface, and 
means for removing the forwarding table entries that are not 
used from at least one of the interface forwarding tables. 

According to a sixth aspect of the present invention a 
network router comprises a node forwarding table assigned to 
the router itself and means for removing the forwarding table 
entries which are not used. 

In a first configuration of the sixth aspect the network 
router may further comprise a plurality of ingress interfaces, 
an interface forwarding table assigned to each ingress inter 
face, and means for copying the reduced node forwarding 
table to at least one of the interface forwarding tables. 

In a configuration of the fifth or sixth aspect the network 
router may further comprise means for reducing a forwarding 
table in accordance with the method of the first or second 
aspect. 

According to a seventh aspect of the present invention a 
computer program product comprises data processing device 
program code means adapted to perform the method of the 
first or second aspect when said program is run on a data 
processing device. 

According to an eighth aspect of the present invention a 
computer-readable medium comprises computer-executable 
instructions to reduce any forwarding table of a network 
router in accordance with the first or second aspect. 
The smaller size of the forwarding tables obtained by the 

present invention may significantly improve the performance 
of a router. The lookup of the next-hop may take less time. 
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4 
Fewer recursive lookups may allow the processing capacity 
requirement of the routing engine to be reduced. The Smaller 
size of the forwarding tables may also reduce traffic by the 
control messages. Moreover, routing convergence time may 
be reduced. Furthermore, the present invention may be 
applied to each node individually without influencing the 
behaviour of the rest of the network. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates schematically the logical view of the 
forwarding tables in a router. 

FIG. 2 is a schematic of a network illustrating per-interface 
forwarding table reduction according to the present inven 
tion. 

FIG. 3 illustrates a method of reducing an interface for 
warding table according to the present invention. 

FIG. 4 is a schematic of a network illustrating a method of 
node forwarding table reduction according to the present 
invention. 

FIG. 5 illustrates a method of reducing a node forwarding 
table according to the present invention. 

DETAILED DESCRIPTION 

A router has a forwarding table assigned to each ingress 
interface, referred to as interface forwarding table. Another 
table is assigned to the router itself, referred to as node for 
warding table. The interface forwarding tables may be iden 
tical copies of the node forwarding table. This would serve the 
purpose of decreasing the forwarding delay. Packets arriving 
at the router at an ingress interface are routed according to the 
corresponding interface forwarding table, while packets 
originating from the router itself (e.g., ping commands from 
the command line interface, or higher level protocol mes 
sages) are routed based on the node forwarding table. 
Many of the forwarding entries are actually never used 

during the routing. In a certain routing configuration, packets 
headed to a certain destination may never go through some 
nodes, or—more frequently—may never go through some 
links. These destinations are Superfluous in the forwarding 
tables since they are never used. 

However, as with normal destinations, most of the “not 
via” destinations are also not used since the detour paths 
corresponding to a failure do not pass through a lot of links 
and nodes. These nodes do not need to have these not-Via 
addresses in their forwarding tables. 
A lot of the recursive lookups are not required because their 

results are never used during forwarding, but they place a 
processing burden on the routing engine. It makes no sense to 
stretch re-convergence time by the download of a lot of 
unneeded entries into the forwarding engine. Knowing that a 
lot of the entries are never used, this is a waste of bandwidth 
and processing capacity. 

In a particular routing configuration, routes headed to a 
certain destination usually never go through some nodes, 
or—more frequently—may never go through some links. In 
these cases such destinations may safely be removed from the 
forwarding table of the corresponding node or interface, 
respectively. 

With reference to FIG. 1, a logical view of the forwarding 
tables in a router is shown in a schematic manner. A router 1 
has a number of line cards for the ingress interfaces 2 and 3 as 
well as egress interfaces 4 and 5. For reasons of simplicity, 
however, only two interfaces of each kind are depicted in FIG. 
1. Moreover, the router has a forwarding table assigned to 
each ingress interface, referred to as interface forwarding 
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tables 6, 7, 8, 9. The router also has another forwarding table 
assigned to the router itself, referred to as node forwarding 
table 11. The interface forwarding tables 6, 7, 8, 9 may be 
identical copies of the node forwarding table 11. This would 
serve the purpose of reducing the forwarding delay. Packets 
arriving at the router at one of the ingress interfaces 2 or 3 are 
routed according to the corresponding interface forwarding 
table 6 or 7, while the packets originating from the router 1 
itself, e.g. ping commands from the command line interface 
(CLI) 10, or higher level messages, are routed based on the 
node forwarding table 11. 

In a first scenario, the actual routing in the network is 
known, i.e. the routing tables of all nodes and interfaces are 
known. This is a realistic assumption if 

the routing tables are computed in a centralised way, or 
each node runs the same routing algorithm and the output 

of it is deterministic and predictable by the other nodes, 
i.e. deterministic tie-breaking rules are used if multiple 
equivalent paths are used. 

An exemplary network that fulfils these conditions may 
consist of the same kind of routers. 

In a second scenario, the routing is on shortest paths. While 
the nodes know the topology and the actual link weight, it 
cannot be predicted which shortest path was actually chosen 
by the intermediate routers. The most prominent example for 
this is OSPF or IS-IS, where the tie-breaking rules are vendor 
dependent, so that a router cannot always guess which alter 
native paths are used. In fact, in the case of Equal-Cost Multi 
Path (ECMP) routing all of the shortest paths are in use. 

In some cases, the administrator may also statically con 
figure explicit forwarding table entries having precedence 
over the OSPF based routes. These will be referred to as 
explicit paths. 

FIG. 2 is a schematic of a network illustrating per-interface 
forwarding table reduction according to the present inven 
tion. S1 and S2 are source nodes, A and B are nodes in the 
network linked by link L, and D is a destination node. The 
forwarding tables at the incoming interfaces signed with a 
cross do not need to contain an entry to destination D. because 
arriving traffic will not be directed towards destination D. 
Utilising the fact that in an advanced router, the forwarding 
tables of each interface can be set individually, it is possible 
that one interface of node A must list destination D, while two 
other interface of node A do not need this destination. 

According to the present invention, the unused destination 
addresses are removed from the ingress interface forwarding 
table of node B at link L, where L is the link between node A 
and node B. Further, link L is considered a directed linkgoing 
from node A to node B, and carrying traffic only in this 
direction. In order to determine whether a destination D may 
be removed from this forwarding table, it needs to be checked 
if link L. may be used by any traffic arriving at the ingress 
interface of link L at node B heading towards destination D. If 
link L is not used by any possible traffic, it may safely be 
removed from the forwarding table at node B. 

In the first scenario described above the exact routes are 
known. As shown in FIG. 3 it is determined in step 310 
whether the route from a certain source S to D contains the 
link L. This is repeated for each possible source node S within 
the autonomous system or routing area and the unused desti 
nations are removed from the forwarding table in step 320. 
After reducing the table, the forwarding table of the ingress 
interface of L at node A comprises an entry for destination 
node D if and only if there exists a source node Sfor which the 
traffic from S to D may go through link L. 
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6 
With respect to the second scenario, let w(L) denote the 

administrative weight (length) of the link Land let d(X,Y) be 
the length of the shortest path from node X to node Y, i.e. 

Elep 

where P is a path from X to Y. If node A generates or forwards 
traffic towards destination D, then this traffic may use link L. 
if and only if 

However, if explicit paths are given, it also needs to be 
checked whether there is an explicit table entry in node A 
suppressing the default shortest path behaviour. This can be 
done in many ways: 

1. If static routes are distributed with OSPF or IS-IS, the 
information is present. 

2. Otherwise, it may be assumed that the node forwarding 
tables are always filled with all potential destination prefixes, 
since the user may wish to send traffic to any destination. Ifan 
interface receives a packet headed towards a destination that 
is not listed in the respective interface forwarding table, it 
may divert this packet to the node forwarding table to obtain 
a valid outgoing (egress) interface. 

3. Alternatively, the FIB of node A must be queried, e.g. via 
SNMP. This, however, requires a new function in the routers 
and is a slower process that could cause longer transient times 
with packet losses during updates of the static routing tables. 

Finally, in order to determine the necessary routing table 
entries, the set of interfaces which may forward traffic to D 
needs to be identified. Let this set be denoted by FD. The 
result can be found by dynamic programming: 
The edge nodes must be in set FD. 
If a node A is in FD, and A can forward the traffic to node 

B, then B (i.e. the ingress interface coming from A) must 
also be in FD. 

Also note that the prefix or prefixes of the directly con 
nected interfaces are never removed from the forwarding 
tables. 
Assuming that the router itself does not generate packets to 

arbitrary destinations and that there are no explicit paths 
configured into the network that are not learnt by any of the 
means (1... to 3.) listed above, an alternative to the interface 
forwarding table reduction would be to remove the unneces 
sary destination addresses from the node forwarding table of 
any node. If one wishes to reduce the node forwarding table of 
a node N, the functionality of making an identical copy of the 
node forwarding table for the interface remains unchanged, 
thus reducing the required new functionality and processing. 

FIG. 4 is a schematic of a network illustrating a node 
forwarding table reduction according to the present inven 
tion. S represents a source node, N, N and N are network 
nodes, and D is a destination node. This example shows that 
the upper node N does not need to contain an entry towards 
destination Das normally traffic from source S will not pass 
through this node, i.e., the shortest path between source S and 
destination D does not pass the upper node N through any 
interface. 

With reference to FIG. 5, in step 510 it is determined 
whether a node N may be used by the traffic from any source 
S toward D. If node N is not used, destination D may be 
removed from the node forwarding table in step 520. 
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In the first scenario described above the actual routing in 
the network, and thus the exact routes, are known. It is there 
fore trivial to check whether the route from S to D contains 
node N. 

In the second scenario mentioned above routing is on short 
est paths. Hence, the dynamic programming procedure 
described in the previous section may be used. 

It is well known that the majority of the forwarding table 
entries come from external prefixes (i.e. inter-domain routes). 
These are generally propagated by BGP. However, BGP only 
determines the edge router to use in order to reach a given 
prefix. The intra-domain route is left for the IGP protocol; 
hence the actual egress (outgoing) interface towards an exter 
nal prefix is learnt by recursive lookup. 

However, if an interface or node B is not along the IGP 
route towards an edge node D from any other node S, then this 
edge node D is not listed as a destination in the corresponding 
interface forwarding table or node forwarding table at node B. 
This also means that the forwarding table of B does not need 
to contain any external prefixes which would use edge node 
D. Therefore, the number of external prefixes may also be 
greatly reduced, and the routing engine does not even need to 
perform a recursive lookup on these prefixes. 
The smaller size of the forwarding tables obtained by the 

present invention may significantly improve the performance 
ofa router: when a packet is to be forwarded, the lookup of the 
next-hop takes less time because the number of entries in the 
forwarding table is smaller. 

Such a reduction is particularly important when the net 
work nodes propagate several virtual addresses for failure 
protection or other purposes. According to the present inven 
tion, a lot of these virtual addresses do not need to be stored in 
each router and can be removed. 

Furthermore, by needing less recursive lookups the pro 
cessing capacity requirement of the routing engine may be 
reduced. 

Using centralised router configuration, the Smaller size of 
the forwarding tables also means that less traffic is generated 
by the control messages and reduces the management com 
plexity. 

According to the present invention, routing convergence 
time may be reduced with OSPF or IS-IS, since the major part 
of the re-routing time with fast IGPs is the time needed to 
download and install the forwarding table to the linecard. 
The method according to the present invention may be 

applied to each node individually without influencing the 
behaviour of the rest of the network. 

The invention claimed is: 
1. A method of configuring a network router, wherein the 

network router comprises a plurality of ingress interfaces, and 
an interface forwarding table assigned to each ingress inter 
face, the method comprising the steps of for each ingress 
interface: 

determining if the ingress interface may be used as part of 
a route from any source node to any destination node in 
a network, wherein the interface forwarding tables of all 
network routers and all ingress interfaces in the network 
are known; and 

removing from the interface forwarding table any forward 
ing table entries for destination nodes towards which the 
ingress interface is not used as part of a route from any 
Source node in the network, wherein the removing step 
comprises: 

for all destination entries in the interface forwarding table, 
checking for all source nodes in the network whether the 
route from the source node to the destination node com 
prises a link directed towards the network router; and 
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8 
removing the entry for a destination from the interface 

forwarding table, if for no source node the route to the 
destination node comprises a link directed towards the 
network router. 

2. A method of configuring a network router, the network 
router comprising a node forwarding table, the method com 
prising the steps of: 

determining if the network router may be used as part of a 
route from any source node to any destination node in a 
network, wherein the node forwarding tables of all net 
work routers and all ingress interfaces in the network are 
known; and 

removing from the node forwarding table any forwarding 
table entries for destination nodes towards which the 
network router is not used as part of a route from any 
Source node in the network, wherein the removing step 
comprises: 

for all destination entries in the node forwarding table, 
checking for all source nodes in the network whether the 
route from the source node to the destination node com 
prises a link directed towards the network router; and 

removing the entry for a destination from the node for 
warding table, if for no source node the route to the 
destination node comprises a link directed towards the 
network router. 

3. The method of claim 2, wherein the network router 
further comprises a plurality of ingress interfaces and an 
interface forwarding table assigned to each ingress interface, 
the method further comprising the steps of for each ingress 
interface; 

determining if the ingress interface may be used as part of 
a route from any source node to any destination node in 
the network; and 

removing from the interface forwarding tables any for 
warding table entries for destination nodes towards 
which the ingress interface is not used as part of a route 
from any source node in the network. 

4. A method of configuring a network router, wherein the 
network router comprises a plurality of ingress interfaces, and 
an interface forwarding table assigned to each ingress inter 
face, the method comprising the steps of for each ingress 
interface: 

determining if the ingress interface may be used as part of 
a route from any source node to any destination node in 
a network, wherein a topology of the network and 
lengths of links of the network are known, and; 

removing from the interface forwarding table any forward 
ing table entries for destination nodes towards which the 
ingress interface is not used as part of a route from any 
Source node in the network, wherein the removing step 
comprises: 

for all destination entries in the interface forwarding table 
comparing for all source nodes in the network a length of 
a shortest path from a source node directly linked to the 
network router to a destination node with a sum of a 
length of a direct link and a length of a shortest path from 
the network router to the destination node; and 

removing the entry for the destination node from the inter 
face forwarding table, if the compared lengths of the 
paths are not equal. 

5. The method according to claim 1, at least some of the 
destination nodes have inter-domain addresses, 

the method further comprising the step of removing for 
warding tables entries associated with the inter-domain 
addresses from the interface forwarding table if an edge 
node through which the corresponding destination node 
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having the inter-domain address is reachable has been 
removed from the interface forwarding table. 

6. The method according to claim 1, wherein an entry from 
the interface forwarding table is not removed if it is part of a 
static route. 

7. A network router comprising: 
a plurality of ingress interfaces, and 
an interface forwarding table assigned to each ingress 

interface, and the network router configured to for each 
ingres interface; 

determine if the ingress interface may be used as part of a 
route from any source node to any destination node in a 
network, wherein the interface forwarding tables of all 
network routers and all ingress interfaces in the network 
are known; and 

remove from the interface forwarding table any forwarding 
table entries for destination nodes towards which the 
ingress interface is not used as part of a route from any 
Source node in the network, wherein the remove opera 
tion comprises: 

for all destination entries in the interface forwarding table, 
check for all source nodes in the network whether the 
route from the source node to the destination node com 
prises a link directed towards the network router; and 

remove the entry for a destination from the interface for 
warding table, if for no source node the route to the 
destination node comprises a link directed towards the 
network router. 

8. A network router comprising: 
a node forwarding table, and the network router configured 

tO 

determine if the network router may be used as part of a 
route from any source node to any destination node in a 
network, wherein the node forwarding tables of all net 
work routers and all ingress interfaces in the network are 
known; and 

remove from the node forwarding table any forwarding 
table entries for destination nodes towards which the 
network router is not used as part of a route from any 
Source node in the network, wherein the remove opera 
tion comprises: 

for all destination entries in the node forwarding table, 
check for all source nodes in the network whether the 
route from the source node to the destination node com 
prises a link directed towards the network router; and 

remove the entry for a destination from the node forward 
ing table, if for no source node the route to the destina 
tion node comprises a link directed towards the network 
rOuter. 

9. The network router of claim 8, wherein the network 
router further comprises a plurality of ingress interfaces and 
an interface forwarding table assigned to each ingress inter 
face, and the network router configured to for each ingress 
interface; 

determine if the ingress interface may be used as part of a 
route from any source node to any destination node in 
the network: and 

removing from the interface forwarding tables any for 
warding table entries for destination nodes towards 
which the ingress interface is not used as part of a route 
from any source node in the network. 

10. The network router according claim 7, wherein the 
interface forwarding table of at least one of the ingress inter 
faces comprises an entry for a destination node, if for at least 
one source node the route to that destination node goes 
through the corresponding ingress interface. 

11. The network router according to claim 8, wherein the 
node forwarding table comprises an entry for a destination 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
node if for at least one source node the route to that destina 
tion node comprises a link directed towards the network 
rOuter. 

12. A network router comprising, 
a node forwarding table assigned to the router; 
a plurality of ingress interfaces; 
an interface forwarding table assigned to each ingress 

interface and the network router configured to for each 
ingress interface comprises; 

means for determining if the ingress interface may be used 
as part of a route from any source node to any destination 
node in a network, wherein the interface forwarding 
tables of all network routers and all ingress interfaces in 
the network are known; and 

means for removing from the interface forwarding table the 
forwarding table entries for destination nodes towards 
which the ingress interface is not used as part of a route 
from any source node in the network, wherein the 
removing means further comprises: 

for all destination entries in the interface forwarding table, 
means for checking for all source nodes in the network 
whether the route from the source node to the destination 
node comprises a link directed towards the network 
router, and 

means for removing the entry for a destination from the 
interface forwarding table, if for no source node the 
route to the destination node comprises a link directed 
towards the network router. 

13. A network router comprising: 
a node forwarding table; 
means for determining if the network router may be used as 

part of a route from any source node to any destination 
node in a network, wherein the node forwarding tables 
of all network routers and all ingress interfaces in the 
network are known; 

means for removing from the node forwarding table any 
forwarding table entries for destination nodes towards 
which the network node is not used as part of a route 
from any source node in the network, wherein the 
removing means comprises: 

means for reducing the forwarding table by checking for all 
source nodes in the network whether the route from the 
Source node to the destination node comprises a link 
directed towards the network router, and 

means for removing the entry for a destination from the 
node forwarding table, if for no source node the route to 
the destination node comprises a link directed towards 
the network router. 

14. The network router of claim 13, wherein the network 
router further comprises 

a plurality of ingress interfaces; 
an interface forwarding table assigned to each ingress 

interface; and 
means for copying the reduced node forwarding table to at 

least one of the interface forwarding tables. 
15. A network router comprising 
a node forwarding table; 
means for removing from the node forwarding table any 

forwarding table entries for destination nodes towards 
which the network node is not used as part of a route 
from any source node in a network, wherein a topology 
of the network and lengths of links of the network are 
known; and 

the means of removing the node forwarding table any for 
warding table entries for destination nodes towards 
which the network router is not used as part of a route 
from any source node in the network, comprises 

means for comparing for all source nodes in the network a 
length of a shortest path from a source node directly 
linked to the network router to a destination with a sum 
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of a length of a direct link and a length of a shortest path 
from the network router to the destination node; and 

means for removing the entry for the destination node from 
the node forwarding table, if the compared lengths of the 
paths are not equal. 

16. The network router of claim 13 at least some of the 
destination nodes have inter-domain addresses, further com 
prising 

means for removing forwarding tables entries associated 
with the inter-domain addresses from the interface for 
warding table if an edge node through which the corre 
sponding destination node having the inter-domain 
address is reachable has been removed from the inter 
face forwarding table. 

17. The network router of claim 13, wherein an entry from 
the node forwarding table is not removed if it is part of a static 
rOute. 

18. A method of configuring a network router, the network 
router comprising a node forwarding table, the method com 
prising the steps of: 

determining if the network router may be used as part of a 
route from any source node to any destination node in a 
network, wherein a topology of the network and lengths 
of links of the network are known; and 

removing from the node forwarding table any forwarding 
table entries for destination nodes towards which the 
network router is not used as part of a route from any 
Source node in the network, wherein the removing step 
comprises: 

for all destination entries in the node forwarding table 
comparing for all source nodes in the networka length of 
a shortest path from a source node directly linked to the 
network router to a destination node with a sum of a 
length of a direct link and a length of a shortest path from 
the network router to the destination node; and 

removing the entry for the destination node from the node 
forwarding table, if the compared lengths of the paths 
are not equal. 

19. The method of claim 18, wherein the network router 
further comprises a plurality of ingress interfaces and an 
interface forwarding table assigned to each ingress interface, 
the method further comprising the steps of, for each ingress 
interface; 

determining if the ingress interface may be used as part of 
a route from any source node to any destination node in 
the network; and 

removing from the interface forwarding tables any for 
warding table entries for destination nodes towards 
which the ingress interface is not used as part of a route 
from any source node in the network. 

20. A network router comprising: 
a plurality of ingress interfaces, and 
an interface forwarding table assigned to each ingress 

interface, and the network router configured to for each 
ingress interface; 

determine if the ingress interface may be used as part of a 
route from any source node to any destination node in a 
network, wherein a topology of the network and lengths 
of links of the network are known, and; 

remove from the interface forwarding table any forwarding 
table entries for destination nodes towards which the 
ingress interface is not used as part of a route from any 
Source node in the network, wherein the remove opera 
tion comprises: 

for all destination entries in the interface forwarding table 
compare for all source nodes in the network a length of 
a shortest path from a source node directly linked to the 
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network router to a destination node with a sum of a 
length of a direct link and a length of a shortest path from 
the network router to the destination node; and 

removing the entry for the destination node from the inter 
face forwarding table, if the compared lengths of the 
paths are not equal. 

21. A network router comprising: 
a node forwarding table, and the network router configured 

tO 

determine if the network router may be used as part of a 
route from any source node to any destination node in a 
network, wherein a topology of the network and lengths 
of links of the network are known; and 

remove from the node forwarding table any forwarding 
table entries for destination nodes towards which the 
network router is not used as part of a route from any 
Source node in the network, wherein the removing step 
comprises: 

for all destination entries in the node forwarding table 
compare for all source nodes in the network a length of 
a shortest path from a source node directly linked to the 
network router to a destination node with a sum of a 
length of a direct link and a length of a shortest path from 
the network router to the destination node; and 

remove the entry for the destination node from the interface 
forwarding table, if the compared lengths of the paths 
are not equal. 

22. The network router of claim 21, further comprises a 
plurality of ingress interfaces and an interface forwarding 
table assigned to each ingress interface, and the network 
router configured to for each ingress interface; 

determine if the ingress interface may be used as part of a 
route from any source node to any destination node in 
the network; and 

removing from the interface forwarding tables any for 
warding table entries for destination nodes towards 
which the ingress interface is not used as part of a route 
from any source node in the network. 

23. A network router comprising, 
a node forwarding table assigned to the router; 
a plurality of ingress interfaces; 
an interface forwarding table assigned to each ingress 

interface, and the network router configured to for each 
ingress interface comprises; 

means for determining if the ingress interface may be used 
as part of a route from any source node to any destination 
node in a network, wherein a topology of the network 
and lengths of links of the network are known, and; 

means for removing from the interface forwarding table 
any forwarding table entries for destination nodes 
towards which the ingress interface is not used as part of 
a route from any source node in the network, wherein the 
removing means comprises: 

for all destination entries in the interface forwarding table, 
means for comparing for all source nodes in the network 
a length of a shortest path from a source node directly 
linked to the network router to a destination node with a 
Sum of a length of a direct link and a length of a shortest 
path from the network router to the destination node; and 

means for removing the entry for the destination node from 
the interface forwarding.table, if the compared lengths 
of the paths are not equal. 
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